In clinical research and practice, vectorcardiography is now being used as an additional procedure to electrocardiography. It is expected that any additional diagnostic procedure in certain situations would give additional informations. The VCG and ECG present a different display of the same information; it is quite possible that some characteristics may be revealed in one type of display and may be hidden in another, which is, of course, the justification for clinical vectorcardiography.
In 1952 Cabrera and Monroy1 presented the new concept on the cardiac performance from the hemodynamic view points. The work performed by any machine is equal to a certain mass times the energy gain of that mass. This means that the work performed by the heart as a pump would be equivalent to the mass of blood ejected times the mean pressure of the corresponding arterial vessel.
Consequently, any increase in heart work, i.e., any ventricular overloading, could be due to an increase in the volume of blood per beat (volume overloading or diastolic overloading) or to an increase in the mean arterial pressure (pressure overloading or systolic overloading In this study, an attempt was made to measure QRS loop areas as a quantitative analysis.
The purpose of this paper is to present the characteristics of the QRS sE-loop of patients with right ventricular systolic overloading (R.V.O.).
MATERIALS AND METHODS
The VCGs of sixteen patients with pure mitral stenosis, ten with mitral stenosis with slight mitral insufficiency and one with pulmonary stenosis, were selected for the study (right ventricular overloading, R.V.O., group).
The normal control group consisted of fifty healthy subjects between the ages of 16 and 41
(Normal group). The Frank lead system5 was used, with the patient in a supine position.
The fifth intercostal space at the sternum was used as the level for the chest electrodes.
The VCGs were photographed in the horizontal, left sagittal and frontal projections with 35-millimeter film. It was later projected on a screen and tracings were made on section papers for analysis.
Standard calibration factors of millivolt were similarly enlarged. The total QRS loop area, as well as the QRS loop area in each quadrant, was determined by planimetry in the enlarged tracing of each projection. In order to compare such areas from patient to patient, an arbitrary unit of area was determined and used as follows. The length of the I-millivolt signal in the enlarged tracings was known. This length was squared. The resulting area actually represented I square millivolt and is hereafter referred to as a unit area. The measured QRS loop area was divided by the area of this unit, to give a result in numbers of units area.
The measured QRS loop area in each quadrant was divided by the total QRS loop area and is hereafter referred to as a percent area. The reference frame employed for angular measurements and area measurements is shown in Fig. 1 . Leftward, rightward, and posterior electromotive forces in the horizontal plane are shown in Fig. 2 . The ratio of the rightward force to the leftward force, R/L, and the ratio of the posterior force to the leftward force, P/L, were calculated. Vectorcardiographic analyses were primarily limited to the horizontal plane and the frontal plane in this study.
RESULTS
The QRS loop area in the horizontal plane (Fig. 3 and 
